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[Abstract] 

First Section: The communication terminal device includes an element (1) for selecting the setting of 
several functions related to electronic mail communication. A storage element (7) stores the selected 
functions according to data specifying an electronic mail address. An accepting element (1,5) accepts data 
specifications. An operating element performs the selected functions corresponding to the specified data 
during each electronic mall communication. 

The functions include; automatic electronic mail reception; specification of the amount of time during which 
received electronic mall is stored and saving the received electronic mail for that amount of time. 
USE: E.g. as facsimi le machine. 

ADVANTAGE: Enables connection of fax to computer networks to receive images in electronic mail format. 
Allows user to receive electronic mail even when using other communications device. 
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(54) Electronic mail-capable communication terminal device 

(57) A facsimile machine (13) provided with elec- 
tronic mail communication capability and a plurality of FIG. 1 
functions related to electronic mail communication. A 
plurality of users use the single lacsimile machine (13). 
Each user can select some of the available functions 
such as automatic reception, automatic printing and text 
mail reception. The selected set of functions are stored 
in a table together with user codes and passwords. 
When one of the users who has selected a manual 
printing mode enters his or her user code and password 
con-ectly. an el ectronic mail sent from a remote facsimil e 
machine is printed out upon printing command from the ^ 
user, if another user who has selected an automatic 
printing mode enters its user code and password, an 
electronic mall designated to tNs user is automatically 
printed out on a recording sheet. modem 
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Description 

The present invention relates to an electronic mail- 
capable communication terminal device like a facsimile 
machine provided with the ability to access electronic 5 
mail. 

In recent years, computer communication networks 
like the Internet, comprised ot local computer communi- 
cation networks further networked over communica- 
tions lines and capable of transmitting electronic mail, to 
have grown. Computer communication networks allow 
for easy error correction, and permit communication 
with computers not only domestically, but overseas, as 
well, at only the cost of communicating with a local pro- 
vider (a service that provides connection to such a com- is 
puter network.) 

Conventional communication procedures and 
methods for G3 facsimile machines differ from that of 
computer communication networks, and therefore it has 
not been possible to connect these machines direclly to 20 
computer communication networks. However, by con- 
verting into electronic mall format the image data of a 
document to be sent, facsimile machines can be ena- 
bled to transmit image data to these computer commu- 
nication networks. 25 

When a facsimile machine provided with electronic 
mail communication capabilities receives electronic 
mail, it accesses the network to check a mailbox, and if 
there is mail to be downloaded, it is downloaded. In 
such a conventional facsimile machine, the electronic 30 
mail reception methods including both a manual recep- 
tion method which requires the user to initiate the oper- 
ation, and an automatic reception method which is 
executed automatically such that electronic mail recep- 
tion is performed at predetermined intervals are known. 35 

Further, when received electronic mail is printed 
out. in accordance with a selected electronic mail recep- 
tion method, it may be printed out by manual operation 
(e.g., by pressing a print start key) if the facsimile 
machine is set to manual mail reception mode, printed 40 
out automatically if the facsimile machine is set to auto- 
matic printing and automatic mail reception mode, or 
may be saved as confidential data whereby reception 
notification is printed out instead of the received data if 
the facsimile machine is not set to automatic printing but 45 
set to automatic mail reception mode. Confidentially 
received electronic mail is saved in memory for a prede- 
termined amount of time, and is printed out when the 
user performs a manual operation. 

When a facsimile machine on a mail receiving side so 
which is provided with multiple electronic mail communi- 
cation-related functions as described above is used by 
a plurality of users, it may be selectively be set to one of 
these functions, but it cannot be set to perform different 
. functions for different users. ss 

Japanese Patent Application, Laid-Open Publica- 
tion No. 8-274965 filed March 30, 1995 with JPO and 
published October 18. 1996 discloses a facsimile 



machine on a receiving side which has a plurality of 
reception modes. If the facsimile machine detects a tel- 
ephone number (facsimile number) of a remote facsim- 
ile machine, it refers to a registration list to find out 
whether this facsimile number is already registered on 
the receiving side. If the facsimile number is found in the 
registration list, the facsimile machine receives data in a 
predetermined reception mode. One reception mode is 
assigned to one facsimile number in the registration 
table. 

Japanese Patent Application, Laid-Open Publica- 
tion No. 9-1 8509 filed June 28, 1 995 with JPO and pub- 
lished January 17, 1997 discloses a plurality of 
electronic mail apparatuses on a receiving side which is 
used by a single user. When the user is working on a 
certain apparatus but electronic mail is delivered to 
another apparatus, the user does not know amval of the 
electronic mail. To avoid such inconvenience, the 
another apparatus is designed to transmit the electronic 
mail to the certain apparatus so that the user can 
receive the electronic mail without walking to the 
another apparatus and operating the another appara- 
tus. 

It is an object of the present invention to provide an 
electronic mail-capable communication terminal device 
like a facsimile machine which can perform for each of a 
plurality of users different electronic mail communica- 
tion-related functions by storing for each user function 
settings such as whether or not to conduct automatic 
electronic mail reception ("automatic reception mode"), 
whether or not to print received electronic mail automat- 
ically ("automatic printing mode"), and how long confi- 
dentially received electronic mail should be stored 
("confidential mail storage duration*^. 

In one embodiment of the present invention, a com- 
munication terminal device provided with electronic mail 
communication capability and which can accept a plu- 
rality of function settings ("preferences") related to elec- 
tronic mail communication is comprised of a storage 
means for storing the function settings in accordance 
with data specifying electronic mail addresses (one 
function setting for each user), an accepting means for 
accepting data specification, and an operating means 
for performing electronic mail communication functions 
according to the specified data. 

The electronic mail-capable communication termi- 
nal device stores the settings of functions according to 
data specified by electronic mail addresses such as 
user codes. Each of the users on the receiving side can 
select at least one desired function among the plurality 
of functions available on the receiving side. Based on a 
user code entered by a user, the communication termi- 
nal device identifies which user intends to use tine com- 
munication terminal device for reception (or 
transmission) of electronic mail. Then, a particular elec- 
tronic mail communication function corresponding to the 
entered user code is performed. In this way a plurality of 
electronic mail-related functions can be set for a plural- 
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ity of users respectively. 

The functions of the communication terminal device 
according to the present invention may include an auto- 
matic electronic mail reception function. If a certain user 
selects this automatic mail reception mode lor his or her 
individual reception mode, this user's mailbox is period- 
ically checked and newly arrived mail is downloaded 
automatically at predetermined intervals. After that, for 
example, the downloaded electronic mail is automati- 
cally printed out This eliminates the need for the user to 
access the network in order to retrieve electronic mail. 
The contents of the electronic mail can therefore be 
learned relatively quickly after the electronic mail's 
arrival. In the case of confidential reception, the con- 
tents of the received electronic mail is stored in a mem- 
ory. 

The functions of the communication terminal device 
of the present invention may include a function to save 
the received mail for a specified amount of time. In this 
way, the received electronic mail is stored for a specified 
period according to the convenience of the individual 
users. This may be useful in the case where a user is 
absent for an extended period of time. 

The functions of the communication terminal device 
may further include a function that maintains line con- 
nection to a provider or network even after a user of the 
communication terminal device of the invention has sent 
electronic mail. Subsequent to mail transmission, the 
communication terminal device sees if there is any elec- 
tronic mail designated to the same user from remote ter- 
minal devices. The communication terminal device 
connects to the provider or personal computer network 
and sends electronic mail to. for instance, a remote 
computer. Subsequent to mail sending, the communica- 
tion terminal device does not disconnect from the net- 
work but it checks a mail box of the user who just sent 
the electronic mail, and if there is electronic mail 
addressed to the sender (i.e.. the user of the commuta- 
tion terminal device of the invenfion), the communica- 
tion terminal device of the invention now receives the 
electronic mail Accordingly, mounting costs from con- 
necting to the network over the telephone line each time 
the network is connected to can be avoided. Transmis- 
sion and reception of electronic mail can be performed 
during the same connection. 

The functions of the electronic mail-capable com- 
munication terminal device of the present invention may 
include an automatic output function for automatically 
outputting the contents of automatically received mail, 
and the communication terminal device may further 
include a priority reception means for giving precedence 
to downloading of electronic mail for users who has set 
the automatic output function over downloading of elec- 
tronic mail for users who has not set the automatic out- 
put function (the electronic mail is stored in a memory 
without printing). When a mailbox is checked and each 
user's electronic mail autonrratically downloaded, the 
reception priority is given. In this way the chance of 



causing a cfisconnection of tiie telephone line and the 
disabling of electronic mail reception due to memory 
overload is reduced. 

5 FIG. 1 is a block diagram of the communica- 

tion terminal device of the present 
invention. 

FIG.2(a) is an outiine illustration of an example 

10 of a user registration table used in the 

present invention. 

FIG,2(b) illustrates an encryption table used in 

the present invention. 

15 

FIGs. 3 and 4 illustrate in combination a flow chart 
showing the operation of the commu- 
nication terminal device of the present 
invention at the time of user registra- 
tion. 
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F1G.5 is a flow chart showing the operation 

of tiie communication terminal device 
of the present invention at the time of 
electronic mail reception. 

FIG. 6 is a flow chart showing the operation 

of tiie communication terminal device 
of the present invention at the time of 
electronic mail transmission. 

Referring to FIG. 1, illustrated is an electronic mail- 
capable facsimile machine 13 according to the present 
invention. In this embodiment, the facsimile machine 13 
utilizes the Internet as a computer communication net- 
work. 

CPU 1 controls not only the various hardware ele- 
ments of the facsimile machine 1 3 over the bus, but also 
executes communication procedures of software stored 
in ROM 6 for encoding or decoding image data accord- 
ing to coding schemes such as MH (Modified Huffman), 
MR (Modified Read). MMR (Modified- MR), etc., con- 
verting the coded image data to and from TIFF (Tagged 
Image File Format) format and then to and from binary 
text forniat, editing the electronic mail, switching the 
modems, and controlling the RS232C line by using AT 
commands. 

CPU 1, as described below, accepts the function 
settings which are arbitrarily selected or determined by 
the users. CPU 1 executes software to perform tiie fol- 
lowing operations, for instance: (1) to prepare (or refer- 
ence) a user registration table providing relationship 
between users and functions (as shown in FIG. 3 and 
FIG. 4), which table is stored in a predetermined area of 
tiie RAM 7 (user registration): (2) by utilizing the user's 
log-in ID and password in the user registration table, to 
log-into the provider and check a mailbox at specified 
intervals thereby performing mail reception such as 
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automatic mail reception for the user (FIG. 5: mail 
reception); (3) by refemng to the user registration table, 
to print the received mail automatically or to save it in 
memory (output control): (4) to maintain the fine con- 
nection and check the mail box subsequent to sending 
oi electronic mail, and to download electronic mail auto- 
matically when there is electronic nnail in the mall box 
(FIG. 6: mail transmission); and (5) to encrypt electronic 
mail data for transmission by refen-ing to the user regis- 
tration table and encryption table which specifies 
whether or not to encrypt electronic mail data and the 
encryption methods to be used. 

In image format conversion, when electronic mail 
image data is transmitted, the G3-encoded formatted 
image is converted into a TIFF image which can be 
used by common computers. When image data is 
received, the image is converted back from TIFF to G3 
encoded format TIFF format has been made public by 
Adobe Systems, Inc.. and treatment d various classes 
of image data has been specified including not just 
binary black-and-white data, but also gray-scale and 
full-color. One of these classes, class F, defines image 
data conversion by means of MH. MR, MMR, etc. (ITU 
Recommendations, G3 format). Consequentially, by 
appending Class F TIFF header information to the top of 
the G3 type encoded image data, TIFF conversion can 
be enabled. 

In binary text conversion, binary data (G3 Image 
data converted by TIFF conversion) is converted to text 
data when electronic mail image data is transmitted, 
and text data is converted to binary image data when 
electronic mail image data is received. Since some 
computers on the Internet cannot handle binary image 
data, when binary TIFF image data is sent over the 
Internet, it must first be converted to text data in order 
for it to be reliably received by the recipient. The text 
data format for use over the Internet has been specified 
as 7-bit code in RFC (Request For Comments) 822 and 
1341 published by the Internet Engineering Task Force 
(IETF). 

RFC 822 and 1341 disclose how to use MIME (Mul- 
tipurpose Internet Mail Extensions) base 64 to convert 
between binary and text data. According to this method, 
each of 64 characters (capital letters, lower case letters, 
numbers, and T) is assigned to one value of the 6- 
bit binary data set, enabling the conversion to text data. 
MIME Is defined in. for example, RFC1521. 

In mail editing, when electronic mail image data is 
sent, CPU 1 appends electronic mail header information 
to the text-formatted TIFF image data enabling it to be 
sent as electronic mail. When electronic mail image 
data is received, CPU 1 removes the electronic mail 
header infornnation from the electronic mail text format- 
ted data, and converts the text data back to TIFF image 
data format. Since certain specified information must be 
included in the header of Internet electronic mail for 
administrative purposes. CPU 1 appends "From: (the 
user's electronic mail address)," "To: (the redpienfs 



electronic mail address)." and "Subject: (the subject 
information such as title)" to the top of the TIFF image 
data. 

Scanner 2 scans an image with an image scanner 

5 like a CCD and outputs binary black-and-white image 
data. Printer 3 is provided with an electro-photography 
type printer and outputs image data received from other 
G3 facsimile machines or received over the Internet. 
Display unit 4 is provided with an LCD device, and 

to displays the operating status of the facsimile machine 
13 and image data. 

Control panel 5 contains a number pad. speed-dial 
keys, one-touch dialing keys and various function keys 
required to operate the facsimile machine 13. ROM 6 

15 stores software required to operate the facsimile 
machine 13. RAM 7. comprised of SRAM, flash-mem- 
ory, or the like, temporarily stores data generated during 
execution of the software. 

In the illustrated embodiment. RAM 7 stores a user 

20 registration table like that shown in FIG. 2(a), an encryp- 
tion code table like that shown in FIG. 2(b), confiden- 
tially received electronic mail data, and the like. 

The reception methods which the users can select 
in the present embodiment are a manual reception 

25 mode for allowing the users to download electronic mail 
by manual operation when they want to have their elec- 
tronic mail, an automatic reception mode for automati- 
cally downloading electronic mail messages at 
predetermined Intervals, and a downloading at trans- 

30 mission (or after-transmission downloading) mode for 
downloading electronic mail upon completion of elec- 
tronic mail transmission without logging out from the 
network. 

Further, the print modes for printing received elec- 
ts tronic mail include a manual print mode for printing out 
received electronic mail as it is received upon manual 
pperatlon-^of a user, an automatic print mode for auto- 
matically printing out received electronic mail, and the 
like. If automatic printing of received electronic mail is 
40 not set, the received electronic mail can instead be 
stored in memory (memory reception), and instead of 
printing out the received electronic mail data, a recep- 
tion notification message can be output. 

In the case of data reception subsequent to data 
45 transmission, the received electronic mail is automati- 
cally printed out. 

When the received electronic mail is confidential, it 
is stored in memory until the predetermined amount of 
time has passed, at which time it would be printed out 
50 automatically. 

In the user registration table, the stored function 
settings are electronic mail communication-related 
functions including, automatic reception (ONyOFF). 
autonnatic printing (ON/OFF), the number of days elec- 
55 tronic mail should be saved for when automatic printing 
is OFF, automatic checking of incoming electronic mail 
upon completion of transmission (ON/OFF), text mail 
reception ON/OFF, and encryption of electronic mail 
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data for transmission (ON/OFF). Function settings data 
can be stored, in this example, for up to 10 people. For 
each of the users, function settings are stored corre- 
sponding to user code, user name, user log-in ID, log-in 
. password, and/or connect number (number used to 5 
connect to the provider or protocol). 

If the users are already provided with an account 
(user name, log-in password), they can log-onto the net- 
work and there is no need to obtain a new account for 
the machine. 

The encoding methods corresponding to the recipi- 
ent preferences can be accepted and stored in the 

encryption table illustrated in FIG.2(b). 

Image memory 8 is comprised of DRAM or the like, 
and stores encoded image data. is 

Modem 9 is a modem for normal facsimile commu- 
nication of image data scanned in by scanner 2, and is 
not provided with data communication capabilities. 

Data modem 10 is a modem for communication of 
image data converted to electronic mail for transmission 20 
or reception via the Internet. Data modem 10 is con- 
nected via a cable to an external telephone terminal 
provided on, for instance, a chip in NCU 11. Data 
modem 10 is also connected to via an RS232C line to 
the serial port of an external l/F 12 for connection to a 25 
personal computer or the (ike. It should be noted that 
modem 9 can also be a data-modem capable facsimile 
modem. 

NCU 1 1 opens and closes an analog telephone cir- 
cuit. 30 

Next, operation of the facsimile machine 13 of the 
present embodiment will be described with reference to 
the flow charts of FIG. 3 through FIG. 6. 

First, the user registration operation is described by 
referring to FIG. 3 and FIG. 4. 35 

When instructed by a user to perfomn registration, it 
is checked to see if the 10 user limit of the table has 
been reached (Step S1). If there are already 10 users 
stored in the table, display unit 4 displays an error mes- 
sage like "user registration filled" on the dsplay screen 40 
(Step S2) and quits. 

If, on the other hand, all 10 users have not been 
registered, the user ID and password for logging-onto 
the network are requested (Steps S3 and S4). In order 
to double-check the input the user is requested to re- 45 
input his or her password (Step S5). It is then deter-, 
mined whether or not the reentered password is the 
same as that input the first time (Step S6). and if they 
are different, an error message like "invalid password" is 
displayed on the screen (Step S7). so 

If the reentered password is the same as the pass- 
word originally entered, the user is asked to enter user 
code (Step S8). Next it is determined whether or not the 
user code is a code already being used by another reg- 
istered user (Step S9). and if this is the case, an error 55 
message like "user code already taken" is di^layed on 
the screen (Step SIO). 

If the user code is not being used, then the user 
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name is requested (Step S11). 

Next, the user is requested to set automatic mail 
reception (ON/OFF) (Step SI 2), and if the user selects 
ON. he or she is then requested to set automatic print- 
ing (ON/OFF) (Step SIS). 

If automatic mail printing is set to OFF. then the 
user is requested to input the number of days for which 
stored mail should be saved (1-31) (Step S14). After the 
number of days for which mail should be saved is input 
at Step 14. after setting automatic electronic mail recep- 
tion to OFF at Step SI 2. or after setting automatic print- 
ing to ON at step SI 3. the user is requested to decide 
whether or not the facsimile machine 13 should check 
for new mail upon transmission of electronic mail (Step 
S15). 

Further, the user is requested to set text electronic 
mail reception and encoding of electronic mail at trans- 
mission either ON or OFF (Steps Si 6. S17), and the 
user settings selected in the foregoing are stored in the 
user registration table in RAM 7 (Step SIS). 

These steps SI through SI 8 are repeated until ail 
users are registered or until the answer at Step 81 
becomes YES (Step SI 9). 

Next, the operation of the facsimile machine 13 dur- 
ing electronic mail reception will be described in refer- 
ence to the f lowchai^t in FIG. 5. 

The user registration table is searched (Step S21). 
and it is checked to see if the automatic reception mode 
for the user who is the object of the search is ON or OFF 
(Step S22). If the automatic reception mode of the refer- 
enced user is OFF, the next user is referenced. 

If the user's settings are set such that automatic 
electronic mail reception is ON. the log-in ID and pass- 
word of the user are read out of the user registration 
table to the network (Step S23). and the mailbox is 
checked. However, at this time, electronic mail of users 
whose settings are set such that automatic electronic 
mail reception and automatic printing are both ON takes 
precedence over that of electronic mail for users whose 
preferences are set for confidential nriail reception. Con- 
sequentially, in the case of a user where automatic elec- 
tronic mail reception is ON but automatic printing is 
OFF. the program moves to the next user and looks up 
tiieir function settings. 

Next it is determined whether or not electronic mail 
in the mailbox is common text formatted electronic mail 
or not (Step S24). If it is text formatted electronic mail, 
tiien tiie user registration table is referenced to see if 
text electronic mail reception is ON or OFF (Step S25). 
If text electronic mail reception is OFF. the program 
moves to the next user and looks up tiieir function set- 
tings. 

If text reception mode for tine cun-ently referenced 
user is ON and the electronic mail has a text format that 
the facsimile machine 13 can dedpher (MIME text, for 
example), then the facsimile machine 1 3 downloads the 
text format data If the electronic mail is not in the text 
format (V\FF fornnat, for example), the facsimile 



9 



EP0 881 816 A2 



10 



machine 13 simply downloads the electronic mail (Step 
S26). The user registration table is again referenced to 
determine if automatic printing is ON or OFF (Step 
827). If ft is ON, the contents of the electronic mail are 
printed out (Step S28). 

If automatic printing is OFF. the electronic mail is 
stored along with data indicating the number of days the 
message is to be stored for in a predetermined area of 
RAM 7 (Step S29). These steps S21 through S29 are 
repeated until all the users have been processed (Step 
S30). 

Next, the operation of the facsimile machine 13 dur- 
ing electronic mail transmission is described in refer- 
ence to the flowchart in FIG. 6. 

The user is prompted to input the user code (Step 

541) . and the user's corresponding !og-in ID and pass- 
word are read out of the user registration table (Step 

542) . The user is then prompted to input the reqipienf s 
electronic mail address (Step S43). The facsimile 
nr^chine 13 then connects to the network and transmits 
the log-in ID and the password (Step S44). The user 
registration table is then referenced, and It is deter- 
mined whether or not the encryption mode is ON or 
OFF (Step S45). If the encryption mode is ON, the 
encryption table is referenced, and the electronic mail to 
be sent is encrypted with a method corresponding to 
that input for the recipient of the electronic mail mes- 
sage (Step S46). 

Either the encrypted data, or in the case where the 
encryption mode is OFF, the unaltered electronic mail 
message is then transmitted over the network (Step 
S47). At this time the user name is appended as the 
sender information, and the electronic mail message is 
transmitted. 

Next it is checked to see W the user's preference is 
set to check for electronic mail sent from others upon 
transmitting messages (Step S48). If this setting is OFF, 
the telephone line is disconnected and the program 
ends. 

On the other hand, if this preference is ON, the line 
connection is maintained and the mailbox is checked for 
new messages. Electronic mail for this user is then 
downloaded if any (Step S49). Next, the user registra- 
tion table is referenced, and the received electronic nfail 
is printed out according to the print mode setting of the 
user such as automatic printing mode. 



tions according to data specifying an electronic 
mail address: 

accepting means .(1. 5) for accepting data 
5 specification; and 

operating means (1) for performing the 
selected functions corresponding to the speci- 
fied data during electronic mail communication. 

10 

2. The communication terminal device (1 3) of claim 1 . 
characterized in that the plurality of functions 
include a function for automatic electronic mail 
reception. 

15 

3. The communication terminal device (13) of claim 1 
or 2, characterized in that the plurality of functions 
include a function for accepting a specification for 
an amount of time during which received electronic 

20 mail is stored, and a function for saving the received 
electronic mail for that amount of time. 

4. The communication ternninal device (1 3) of claim 1 , 

2 or 3. characterized in that the plurality of functions 
25 include a function for maintaining line connection 

even after completion of electronic mail transmis- 
sion to a remote terminal device, a function for 
checking a mail box to see if there is any electronic 
n^il addressed to a user of the communication ter- 
30 minal device (13) who has just transmitted the elec- 
tronic mail, and a function for automatically 
receiving or downloading electronic mail from the 
mail box if any. 

35 5. The communication terminal device (1 3) of claim 2. 

3 or 4, characterized in that the plurality of functions 
include an automatic output function for automati- 
cally outputting contents of an automatically 
received electronic mail, and tiie communication 

40 terminal device (13) further includes priority recep- 
tion means (1) for giving priority to reception of 
electronic n^il for an electronic mail address for 
which the automatic output function has been set 
over reception of electronic mail for an en electronic 

45 mail address for which the automatic output func- 
tion has not been set. 



Claims 

1. A communication terminal device (13) provided so 
with electronic mail conrvnunication capability and a 
plurality of functions related to electronic mail com- 
munication, comprising: 

means (1 ) for accepting selective setting of the ss 
plurality of functions; 

storage means (7) for storing the selected func- 



6. A communication terminal device (13) usable by a 
plurality of users, comprising: 

means (5) for allowing each of a plurality of 
users to select at least one function of a plural- 
ity of functions of the communication terminal 
device (13); 

means (7) for storing selected functions 
according to identification data of a user who 
selected these functions; and 
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means (1) for causing the communication ter- 
minal device (13) to operate in accordance with 
the selected functions when a user who 
selected these functions enters his or her iden- 
tification data. 5 

7. The communication terminal device (13) of claim 6, 
characterized in that the plurality of functions 
include a function for automatically receiving elec- 
tronic mail. 

8. The communication terminal device (13) of claim 6 
or 7. characterized in that the plurality of functions 
include a function for allowing each of the users to 

set a period of time during which received elec- is 
tronic mail is stored, and a function for saving 
received electronic mail for that period of time. 

9. The communication terminal device (13) of claim 6, 

7 or 8. characterized in that the plurality of functions 20 
include a function for maintaining line connection 
even after conpletion of electronic mail transmis- 
sion to a remote terminal device, a function for 
checking a mall box to see if there is any electronic 
mail addressed to a user of the communication ter- 25 
minal device (13) who has just transmitted the elec- 
tronic mail, and a function for automatically 
receiving or downloading electronic mail from the 
mail box if any 

30 

10. TTie terminal device (13) of claim 7. 8 or 9. charac- 
terized in that the plurality of functions include an 
automatic print function for automatically printing 
contents of an automatically received electronic 
mail, and the communication terminal device (13) 3S 
further includes priority reception means (1) for giv- 
ing priority to reception of electronic mail for an 
electronic mail address for which the automatic 
print function has been set over reception of elec- 
tronic mail for an en electronic mail address for 40 
which the automatic print function has not been set. 

11. The tenninal device (13) of any one of claims 6 to 

10. characterized in that the identification cteta 
includes a password, a user code, a log-in ID and/or 45 
a user name. 

12. The terminal device (13) of any one of daims 6 to 

11. characterized in that the plurality of functions 
include a function for encoding electronic mail so 
before transmission to a remote tenminal device. 

13. The terminal device (13) of any one of daims 6 to 

12. characterized in that the tenninal device (13) 
further includes means (4) for avoiding storage of 55 
the same identification data from different users. 
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SIMPLE MAIL TRANSFER PROTOCOL 



1 . INTRODUCTION 

The objective of Simple Mail Transfer Protocol (SMTP) is to transfer 
mail reliably and efficiently. 

SMTP is independent of. the particular transmission subsystem and 
requires only a reliable ordered data stream channel. Appendices A, 
B, C, and D describe th^ use of SMTP with various transport services. 
A Glossary provides the definitions of terras as used in this 
document . 

An important feature of SMTP is its capability to relay mail across 
transport service environments. A transport service provides an 
interprocess communication environment (IPCE) . An IPCE may cover one 
network, several networks, or a subset of a network. It is important 
to realize that transport systems (or IPCEs) are not one-to-one with 
networks. A process can communicate directly with another process 
through any mutually known IPCE. Mail is an application or use of 
interprocess communication. Mail can be communicated between 
processes in different IPCEs by relaying through a process connected 
to two (or more) IPCEs. More specifically, mail can be relayed 
between hosts on different transport systems by a host on both 
transport systems. 
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2. THE SMTP MODEL 

The SMTP design is based on the following model of communication: as 
the result of a user mail request, the sender-SMTP establishes a 
two-way transmission channel to a receiver-SMTP. The receiver-SMTP 
may be either the ultimate destination or an intermediate. SMTP 
commands are genera tec} by the sender -SMTP and sent to the 
receiver- SMTP. SMTP rejilies are sent from the receiver-SMTP to the 
sender-SMTP in response to the commands. 

Once the transmission channel is established, the SMTP-sender sends a 
MAIL command indicating the sender of the mail. If the SMTP-receiver 
can accept mail it responds with an OK reply. The SMTP-sender then 
sends a RCPT command identifying a recipient of the mail. If the 
SMTP- receiver can accept mail for that recipient it responds with an 
OK reply; if not, it responds with a reply rejecting that recipient 
(but not the whole mail transaction) . The SMTP-sender and 
SMTP-receiver may negotiate several recipients. When the recipients 
have been negotiated the SMTP-sender sends the mail data, terminating 
with a special sequence. If the SMTP-receiver successfully processes 
the mail data it responds with an OK reply. The dialog is purposely 
lock-step, one-at-a-time. ^ 




SMTP 

Commands /Replies 

< > 

and Mail 




Sender-SMTP Receiver-SMTP 
Model for SMTP Use 
Figure 1 



The SMTP provides mechanisms for the transmission of mail; directly 
from the sending user's host to the receiving user's host when the 
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two host are connected to the same transport service, or via one or 
more relay SMTP-servers when the source and destination hosts are not 
connected to the same transport service. 

To be able to provide the relay capability the SMTP-server must be 
supplied with the name of the ultimate destination host as well as 
the destination mailbox" name . 



The argument to the MAIL command is a reverse-path, which specifies 
who the mail is from. ^he argument to the RCPT command is a 
forward-path, which specifies who the mail is to. The forward-path 
is a source route, while the reverse-path is a return route (which 
may be used to return a message to the sender when an error occurs 
with a relayed message) . 



When the same message is sent to multiple recipients the SMTP 
encourages the transmission of only one copy of the data for all the 
recipients at the same destination host. 

The mail commands and replies have a rigid syntax. Replies also have 
a numeric code. In the following, examples appear which use actual 
commands and replies. The complete lists of commands and replies 
appears in Section 4 on specifications. 

Commands and replies are not case sensitive. That is, a command or 
reply word may be upper case, lower case, or any mixture of upper and 
lower case. Note that this is not true of mailbox user names. For ' 
some hosts the user name is case sensitive, and SMTP implementations 
must take case to preserve the case of user names as they appear in 
mailbox arguments. Host names are not case sensitive. 

Commands and replies are composed of characters from the ASCII 
character set (1) . When the transport service provides an 8-bit byte 
(octet) transmission channel, each 7-bit character is transmitted 
right justified in an octet with the high order bit cleared to zero. 

When specifying the general form of a command or reply, an argument 
(or special symbol) will be denoted by a meta-linguistic variable (or 
constant), for example, "<string>" or "<reverse-path>" . Here the 
angle brackets indicate these are meta-linguistic variables. 
However, some arguments use the angle brackets literally. For 
example, an actual reverse-path is enclosed in angle brackets, i e 
"<John.SmithOUSC-ISI.ARPA>'' is an instance of <reverse-path> (the 
angle brackets are actually transmitted in the command or reply) 
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3. THE SMTP PROCEDURES 



This section presents the procedures used in SMTP in several parts. 
First comes the basic mail procedure defined as a mail transaction. 

descriptions of forwarding mail, verifying mailbox 
?n .Lk" ">a^ling lists, sending to terminals instead of or 

At thf ^nH ir^K and the opening and closing exchanges. 

At the end of this section are comments on relaying, a note on mail 
domains, and a discussion of changing roles. Throughout this section 
are examples of partial command and reply sequences, several complete 
scenarios are presented in Appendix P. 'fJ-ece 



3.1. MAIL 



There are three steps to SMTP mail transactions. The transaction 
IS started with a MAIL command which gives the sender 
identification. A series of one or more RCPT commands follows 
giving the receiver information. Then a DATA command gives the 
mail data. And finally, the end of mail data indicator confirms 
the transaction. 

The first step in the procedure is the MAIL command. The 
< reverse -pa th> contains the source mailbox. 

MAIL <SP> FROM:<reverse-path> <CRLF> 

This command tells the SMTP-receiver that a new mail 
transaction is starting and to reset all its state tables and 
buffers, including any recipients or mail data. It gives the 
reverse-path which can be used to report errors. If accepted 
the receiver-SMTP returns a 250 OK reply. 

The < reverse -path> can contain more than just a mailbox. The 
<reverse-path> is a reverse source routing list of hosts and 
source mailbox. The first host in the <reverse-path> should be 
the host sending this command. 



The second step in the procedure is the RCPT command. 

RCPT <SP> TO:<forward-path> <CRLF> 

This command gives a forward-path identifying one recipient 
If accepted, the receiver-SMTP returns a 250 OK reply and • 
stores the forward-path. if the recipient is unknown the 
receiver-SMTP returns a 550 Failure reply. This second step of 
the procedure can be repeated any number of times. 
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<Jor:ard-pathrjfa'''" ^"^'^ - -ailbox. The 

Should be the host recS^in'rtMs'^cJmL^nS'^ <forward-path> 
The third step in the procedure is the DATA con^and. 
DATA <CRLF> • ! = 

'^n.ro:^^trs'^l,i:i^^^^ l^l mtennediate reply 

When the end of text is r^nf^,^^ 5 message text, 

sends a 250 OK reply. stored the SMTP 

-receiver 

S^dfJa^- :-dLVa-uL" r ---es^ -^^^ 

transparency procedure .s used^o""'"^ * P"^'**" ^ 

with the usL^'s tex^fs^: S^^tion ^5:2)' interfering 

t'nL-c^-L^:;^ ^ells^S^r^L^ei^fs^?^^^^^^^ 
stored recipients and mail dat^ if "cepter ?he"'' 
f:ir:nirirtS:^'?? ok .epl^.^^^nf ofT.^':_nd should 

no recipUsfr%rii llt^^llr.rTL^^^^^^^^^ 

loL^^?Zr^-:tA\^y--l^^^ :LVd^^ transaction. These 

Example 1 (below) illustrates Ihl ultl^tt"''^^^^ 

transaction. -^^scrates the use of these coimnands in a mail 
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Example of the SMTP Procedure 

that host Alpha .contactsllost bIH Trtc^l'^- '^'""^ 

S: MAIL FROM:<Smith®Alpha.ARPA> 
R: 250 OK 

S: RCPT TO:<Jones®Beta.ARPA> 
R: 250 OK 

S: RCPT TO:<Green®Beta.ARPA> 
R: 550 No such user here 

S: RCPT TO:<Brown®Beta.ARPA> 
R: 250 OK 

S: DATA 

si ll'JUli hlii.'"^"^'- ^""^ -'^^ <CHLP>.<CRI.P> 

S : ... etc. etc. etc. 
S: <CRLF>.<CRLP> 
R: 250 OK 

The mail has now been acceDh^^rf fr*,- 

not have a mailbox at host sSa ^-^^^^ ^id 

Example 1 
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3.2. FORWARDING 

251 user not local; will forward to <forward-path> 

responsibility for delivering tir^essagl '^"^"^ 

551 User not local; please try <forward-path> 

This reply indicates that the receiver-SMTP 

mailbox is on another host and indicatefSe Correct" 

''^LT.i ''''''' ^osT:r:ser or 

for thi^ user. Jn^d^tJe sInder^^u%^r:ith:r::dJrec\^"S^ T'l 
Example 2 illustrates the use of these responses. 



Example of Forwarding 



Either 



S: RCPT TO:<Postel®USC-ISI.ARPA> 

R: 251 user not local; will forward to <Postel®USC-ISIF. ARPA> 



Or 



S: RCPT TO:<Paul®USC-rSIB.ARPA> 

R: 551 user not local; please try <Mockapetris®USC-ISIF. ARPA> 

Example 2 
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3.3. VERIFYING AND EXPANDING 

SMTP provides as additional features, coiranands to verify a user 
name or expand a mailing list. This is done with the VRFY and 
EXPN commands, which have character string arguments. For the 
VRFY command, the string is a user name, and the response may 
include the full name of the user and must include the mailbox of 
the user. For the EXPN command, the string identifies a mailing 
list, and the multiline response may include the full name of the 
users and must give the mailboxes on the mailing list. 

"User name" is a fuzzy term and used purposely. If a host 
implements the VRFY or EXPN commands then at least local mailboxes 
must be recognized as "user names" . If a host chooses to 
recognize other strings as "user names" that is allowed. 

In some hosts the distinction between a mailing list and an alias 
for a single mailbox is a bit fuzzy, since a common data structure 
may hold both types of entries, and it is possible to have mailing 
lists of one mailbox. If a request is made to verify a mailing 
list a positive response can be given if on receipt of a message 
so addressed it will be delivered to everyone on the list, 
otherwise an error should be reported (e.g., "550 That is a 
mailing list, not a user") . If a request is made to expand a user 
name a positive response can be formed by returning a list 
containing one name, or an error can be reported (e.g., "550 That 
is a user name, not a mailing list"). 

In the case of a multiline reply (normal for EXPN) exactly one 
mailbox is to be specified on each line of the reply. In the case 
of an ambiguous request, for example, "VRFY Smith", where there 
are two Smith's the response must be "553 User ambiguous". 

The case of verifying a user name is straightforward as shown in 
example 3 . 
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Example of Verifying a User Name 

Either 

S: VRFY Smith 

R: 250 Fred Smith <Smith®USC-ISIF. ARPA> 

Or 

S: VRFY Smith 

R: 251 User not local; will forward to <Smith©USC-ISIQ. ARPA> 

Or 

S: VRFY Jones 

R: 550 String does not match anything. 

Or 

S: VRFY Jones 

R: 551 User not local; please try <Jones®USC-ISIQ,ARPA> 

Or 

S: VRFY Gourzenkyinplatz 
R: 553 User ambiguous. 

Example 3 
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The case of expanding a mailbox list requires a multiline reply as 
shown in example 4 . 



ExatT^le of Expanding a Mailing List 

Either 

S: EXPN Example- People 

R: 250-Jon Postal <Postel®USC-ISIF. ARPA> 

R: 2 50 -Fred Fonebone <Fonebone®USC-ISIQ . ARPA> 

R: 250-Sara Q. Smith <SQSmith@USC-ISIQ . ARPA> 

R: 250-Quincy Smith <®USC-ISIF. ARPA:Q-Smith®ISI-V70CA. ARPA> 
R: 250-<joe®foo-unix.ARPA> 
R: 250 <xyz®bar-unix.ARPA> 

Or 

S: EXPN Executive-Washroom-List 
R: 550 Access Denied to You, 

Example 4 



The character string arguments of the VRFY and EXPN commands 
cannot be further restricted due to the variety of implementations 
of the user name and mailbox list concepts. On some systems it 
may be appropriate for the argument of the EXPN command to.be a 
file name for a file containing a mailing list, but again there is 
a variety of file naming conventions in the Internet. 

The VRFY and EXPN commands are not included in the minimum 
implementation (Section 4.5.1), and are not required to work 
across relays when they are implemented. 
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3.4. SENDING AND MAILING 

The main purpose of SMTP is to deliver messages to user's 
mailboxes. A very similar service provided by some hosts is to 
deliver messages to user's terminals (provided the user is active 
on the host) . The delivery to the user's mailbox is called 
"mailing", the delivery to the user's terminal is called 
"sending". Because in many hosts the implementation of sending is 
nearly identical to the implementation of mailing these two 
functions are combined in SMTP. However the sending commands are 
not included in the required minimum implementation 
(Section 4.5,1). Users should have the ability to control the 
writing of messages on their terminals. Most hosts permit the 
users to accept or refuse such messages. 

The following three command are defined to support the sending 
options. These are used in the mail transaction instead of the 
MAIL command and inform the receiver- SMTP of the special semantics 
of this transaction: 

SEND <SP> FROM: < reverse -pa th> <CRLF> 

The SEND command requires that the mail data be delivered to 
the user's terminal. If the user is not active (or not 
accepting terminal messages) on the host a 450 reply may 
returned to a RCPT command. The mail transaction is 
successful if the message is delivered the terminal. 

SOML <SP> FROM: < reverse -pa th> <CRLF> 

The Send Or MaiL command requires that the mail data be 
delivered to the user's terminal if the user is active (and 
accepting terminal messages) on the host. If the user is 
not active (or not accepting terminal messages) then the 
mail data is entered into the user's mailbox. The mail 
transaction is successful if the message is delivered either 
to the terminal or the mailbox. 

SAML <SP> FROM: < reverse -path> <CRLF> 

The Send And MaiL command requires that the mail data be 
delivered to the user's terminal if the user is active (and 
accepting terminal messages) on the host. In any case the 
mail data is entered into the user's mailbox. The mail 
transaction is successful if the message is delivered the 
mailbox. 
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The same reply codes that are used for the MAIL commands are used 
for these commands. 
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3.5. OPENING AND CLOSING 

At the time the transmission channel is opened there is an 
exchange to ensure that the hosts are communicating with the hosts 
they think they are. 

The following two commands are used in transmission channel 
opening and closings •". 

HELO <SP> <domain> <CRLF> 

QUIT <CRLF> 

In the HELO command the host sending the command identifies 
itself; the command may be interpreted as saying "Hello, I am 
<domain>" . 



Example of Connection Opening 



R: 220 BBN-UNIX.ARPA Simple Mail Transfer Sexrvice Ready 
S: HELO USC-ISIF.ARPA 
R: 250 BBN-UNIX.ARPA 



Example 5 



Example of Connection Closing 



S: QUIT 

R: 221 BBN-UNIX.ARPA Service closing transmission channel 



Example 6 
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3.6. RELAYING 

The forward-path may be a source route of the form 

"®ONE,®TWO: JOE®THREE", where ONE, TWO, and THREE are hosts. This 
form is used to emphasize the distinction between an address and a 
route. The mailbox is an absolute address, and the route is 
information about how. to get there. The two concepts should not 
be confused. 

Conceptually the elements of the forward-path are moved to the 
reverse-path as the message is relayed from one server-SMTP to 
another. The reverse-path is a reverse source route, (i.e., a 
source route from the current location of the message to the 
originator of the message) . When a server-SMTP deletes its 
identifier from the forward-path and inserts it into the 
reverse -path, it must use the name it is known by in the 
environment it is sending into, not the environment the mail came 
from, in case the server-SMTP is known by different names in 
different environments. 

If when the message arrives at an SMTP the first element of the 
forward-path is not the identifier of that SMTP the element is not 
deleted from the forward-path and is used to determine the next 
SMTP to send the message to. In any case, the SMTP adds its own 
identifier to the reverse -path. 

Using source routing the receiver-SMTP receives mail to be relayed 
to another server-SMTP The receiver-SMTP may accept or reject the 
task of relaying the mail in the same way it accepts or rejects 
mail for a local user. The receiver-SMTP transforms the command 
arguments by moving its own identifier from the forward-path to 
the beginning of the reverse -path. The receiver- SMTP then becomes 
a sender -SMTP, establishes a transmission channel to the next SMTP 
in the forward-path, and sends it the mail. 

The first host in the reverse-path should be the host sending the 
SMTP commands, and the first host in the forward-path should be 
the host receiving the SMTP commands . 

Notice that the forward-path and reverse -path appear in the SMTP 
commands and replies, but not necessarily in the message. That 
is, there is no need for these paths and especially this syntax to 
appear in the "To:" , "From:", "CC:", etc. fields of the message 
header. 

If a server-SMTP has accepted the task of relaying the mail and 
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later finds that the forward-path is incorrect or that the mail 
cannot be delivered for whatever reason, then it must construct an 
"unde liver able mail" notification message and send it to the 
originator of the undeliverable mail (as indicated by the 
reverse-path) . 

This notification message must be from the server-SMTP at this 
host. Of course, serVer-SMTPs should not send notification 
messages about problems with notification messages. One way to 
prevent loops in error reporting is to specify a null reverse-path 
in the MAIL command of a notification message. When such a 
message is relayed it is permissible to leave the reverse-path 
null. A MAIL command with a null reverse-path appears as follows: 

MAIL FROM:<> 

An. undeliverable mail notification message is shown in example 7. 
This notification is in response to a message originated by JOE at 
HOSTW and sent via HOSTX to HOSTY with instructions to relay it on 
to HOSTZ. What we see in the example is the transaction between 
HOSTY and HOSTX, which is the first step in the return of the 
notification message. 
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Example Undeliverable Mail Notification Message 

S: MAIL FROM:<> 
R: 250 Ok 

S: RCPT TO:<®HOSTX,ARPA: JOE@HOSTW.ARPA> 
R: 250 ok 
S: DATA 

R: 3 54 send the mail data, end with . 

S: Date: 23 Oct 81 11:22:33 

S: From: SMTP@HOSTY.ARPA 

S: To: JOE@HOSTW.ARPA 

S: Subject: Mail System Problem 

S: 

S: Sorry JOE, your message to SAM@HOSTZ.ARPA lost. 
S: HOSTZ.ARPA said this: 
S: "550 No Such User" 
S: . 

R: 250 ok 



Example 7 
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3.7. DOMAINS 

Domains are a recently introduced concept in the ARPA Internet 
mail system. The use of domains changes the address space from a 
flat global space of simple character string host names to a 
hierarchically structured rooted tree of global addresses. The 
host name is replaced by a domain and host designator which is a 
sequence of domain element strings separated by periods with the 
understanding that the domain elements are ordered from the most 
specific to the most general. 

For example, "USC-ISIF. ARPA" , "Fred. Cambridge .UK" , and 
"PC7.LCS. MIT. ARPA" might be host -and -domain identifiers. 

Whenever domain names are used in SMTP only the official names are 
used, the use of nicknames or aliases is not allowed. 
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3.8. CHANGING ROLES 

The TURN coiranand may be used to reverse the roles of the two 
programs communicating over the transmission channel. 

If program- A is currently the sender -SMTP and it sends the TURN 
command and receives an ok reply (250) then program- A becomes the 
receiver-SMTP . 

If program-B is currently the receiver- SMTP and it receives the 
TURN command and sends an ok reply (250) then program-B becomes 
the' sender-SMTP. 

To refuse to change roles the receiver sends the 502 reply. 

Please note that this command is optional. It would not normally 
be used in situations where the transmission channel is TCP. 
However, when the cost of establishing the transmission channel is 
high, this command may be quite useful. For example, this command 
may be useful in supporting be mail exchange using the public 
switched telephone system as a transmission channel, especially if 
some hosts poll other hosts for mail exchanges. 
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4. 



THE SMTP SPECIFICATIONS 



4.1. 



SMTP COMMANDS 



4.1.1. 



COMMAND SEMANTICS 



The SMTP commands define the mail transfer or the mail system 
function requested by the user. SMTP commands are character 
strings terminated by <CRLF>. The command codes themselves are 
alphabetic characters terminated by <SP> if parameters follow 
and <CRLF> otherwise. The syntax of mailboxes must conform to 
receiver site conventions. The SMTP commands are discussed 
below. The SMTP replies are discussed in the Section 4.2. 

A mail transaction involves several data objects which are 
communicated as arguments to different commands. The 
reverse -path is the argument of the MAIL command, the . 
forward -path is the argument of the RCPT command, and the mail 
data is the argument of the DATA command. These arguments or 
data objects must be transmitted and held pending the 
confirmation communicated by the end of mail data indication 
which finalizes the transaction. The model for this is that 
distinct buffers are provided to hold the types of data 
objects, that is, there is a reverse-path buffer, a 
forward-path buffer, and a mail data buffer. Specific commands 
cause information to be appended to a specific buffer, or cause 
one or more buffers to be cleared. 

HELLO (HELO) 

This command is used to identify the sender- SMTP to the 
receiver-SMTP. The argument field contains the host name of 
the sender -SMTP. 

The receiver-SMTP identifies itself to the sender-SMTP in 
the connection greeting reply, and in the response to this 
command. 

. This command and an OK reply to it confirm that both the 
sender-SMTP and the receiver-SMTP are in the initial state, 
that is, there is no transaction in progress and all state 
tables and buffers are cleared. 
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MAIL (MAIL) 

This command is used to initiate a mail transaction in which 
the mail data is delivered to one or more mailboxes. The 
argument field contains a reverse-path. 

The reverse-path consists of an optional list of hosts and 
the sender mailbox. When the list of hosts is present, it 
is a "reverse" source route and indicates that the mail was 
relayed through each host on the list (the first host in the 
list was the most recent relay) . This list is used as a 
source route to return non-delivery notices to the sender. 
As each relay host adds itself to the beginning of the list, 
it must use its name as Jcnown in the IPCE to which it is 
relaying the mail rather than the IPCE from which the mail 
came (if they are different) . In some types of error 
reporting messages (for example, undeliverable mail 
notifications) the reverse-path may be null (see Example 7) . 

This command clears the reverse-path buffer/ the 
forward-path buffer, and the mail data buffer; and inserts 
the reverse-path information from this command into the 
reverse -path buffer. 

RECIPIENT (RCPT) 

This command is used to identify an individual recipient of 
the mail data; multiple recipients are specified by multiple 
use of this command. 

The forward-path consists of an optional list of hosts and a 
required destination mailbox. When the list of hosts is 
present, it is a source route and indicates that the mail 
must be relayed to the next host on the list. If the 
receiver-SMTP does not implement the relay function it may . 
user the same reply it would for an unJcnown local user 
(550) . 

When mail is relayed, the relay host must remove itself from 
the beginning forward-path and put itself at the beginning 
of the reverse-path. When mail reaches its ultimate 
destination (the forward-path contains only a destination 
mailbox), the receiver- SMTP inserts it into the destination 
mailbox in accordance with its host mail conventions. 
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For example, mail received at relay host A with arguments 
FROM : <USERX®HOSTY . ARPA> 

TO : <®HOSTA , ARPA , OHOSTB . ARPA : USERCOHOSTD . ARPA> 

will be relayed on to host B with arguments 

FROM : <®HOSTA . ARPA : USERXOHOSTY . ARPA> 
TO : <®HOSTB . ARPA : USERC®HOSTD . ARPA> . 

This command causes its forward-path argument to be appended 
to the forward-path buffer. 

DATA (DATA) 

The receiver treats the lines following the command as mail 
data from the sender. This command causes the mail data 
from this command to be ajppended to the mail data buffer. 
The mail data may contain any of the 128 ASCII character 
codes . 

The mail data is terminated by a line containing only a 
period, that is the character sequence "<CRLF> . <CRLF> " (see 
Section 4.5,2 on Transparency). This is the end of mail 
data indication. 

The end of mail data indication requires that the receiver 
must now process the stored mail transaction information. 
This processing consumes the information in the reverse -path 
buffer, the forward-path buffer, and the mail data buffer, 
and on the completion of this command these buffers are 
cleared. If the processing is successful the receiver must 
send an OK reply. If the processing fails completely the 
receiver must send a failure reply. 

When the receiver-SMTP accepts a message either for relaying 
or for final delivery it inserts at the beginning of the 
mail data a time stamp line. The time stamp line indicates 
the identity of the host that sent the message, arid the 
identity of the host that received the message (and is 
inserting this time stamp) , and the date and time the 
message was received. Relayed messages will have multiple 
time stamp lines. 

When the receiver-SMTP makes the "final delivery" of a 
message it inserts at the beginning of the mail data a 
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return path line. The return path line preserves the 
information in the <reverse-path> from the MAIL command. 
Here, final delivery means the message leaves the SMTP 
world. Normally, this would mean it has been delivered to 
the destination user, but in some cases it may be further 
processed and transmitted by another mail system. 

It is possible for the mailbox in the return path be 
different from the actual sender's mailbox, for example, 
if error responses are to be delivered a special error 
handling mailbox rather than the message senders. 

The preceding two paragraphs imply that the final mail data 
will begin with a return path line, followed by one or more 
time stamp lines. These lines will be followed by the mail 
data header and body [2] . See Exanple 8. 

Special mention is needed of the response and further action 
required when the processing following the end of mail data 
indication is partially successful. This could arise if 
after accepting several recipients and the mail data, the 
receiver-SMTP finds that the mail data can be successfully 
delivered to some of the recipients, but it cannot be to 
others (for example, due to mailbox space allocation 
problems) , In such a situation, the response to the DATA 
command must be an OK reply. But, the receiver-SMTP must 
compose and send an "undeliverable mail" notification 
message to the originator of the message. Either a single 
notification which lists all of the recipients that failed 
to get the message, or separate notification messages must 
be sent for each failed recipient (see Example 7) . All 
undeliverable mail notification messages are sent using the 
MAIL command (even if they result from processing a SEND, 
SOML, or SAML command) . 
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Example of Return Path and Received Time Stamps 

Return - Path : <®GHI . ARPA, @DEF . ARPA, ©ABC . ARPA : JOE@ABC . ARPA> 
Received: from GHI.ARPA by JKL.ARPA ; 27 Oct 81 15:27:39 PST 
Received: from DEF.ARPA by GHI.ARPA ; 27 Oct 81 15:15:13 PST 
Received: from ABC.ARPA by DEF.ARPA ; 27 Oct 81 15:01:59 PST 
Date: 27 Oct 81 15:01:01 PST 
From: JOE@ABC.ARPA 

Subject: Improved Mailing System Installed 
to: SAM® JKL.ARPA 

This is to inform you that ... 



SEND (SEND) 

This command is used to initiate a mail transaction in which 
the mail data is delivered to one or more terminals. The 
argument field contains a reverse-path. This command is 
successful if the message is delivered to a terminal. 

The reverse-path consists of ah optional list of hosts and 
^ the sender mailbox. When the list of hosts is present, it 
is a "reverse" source route and indicates that the mail was 
relayed through each host on the list (the first host in the 
list was the most recent relay) . This list is used as a 
source route to return non-delivery notices to the sender. 
As each relay host adds itself to the beginning of the list, 
it must use its name as )cnown in the IPCE to which it is 
relaying the mail rather than the IPCE from which the mail 
came (if they are different) . 

This command clears the reverse-path buffer, the 
forward-path buffer, and the mail data buffer; and inserts 
the reverse-path information from this command into the 
reverse-path buffer. 

SEND OR MAIL (SOML) 

This command is used to initiate a mail transaction in which 
the mail data is delivered to one or more terminals or 
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mailboxes. For each recipient the mail data is delivered to 
the recipient's terminal if the recipient is active on the 
host (and accepting terminal messages), otherwise to the 
recipient's mailbox. The argument field contains a 
reverse-path. This command is successful if the message is 
delivered to a terminal or the mailbox. 

The reverse -path consists of an optional list of hosts and 
the sender mailbox. When the list of hosts is present, it 
is a "reverse" source route and indicates that the mail was 
relayed through each host on the list (the first: host in the 
list was the most recent relay) . This list is used as a 
source route to return non -delivery notices to the sender. 
As each relay host adds itself to the beginning of the list, 
it must use its name as known in the IPCE to which it is 
relaying the mail rather than the IPCE from which the mail 
came (if they are different) . 

This command clears the reverse-path buffer, the 
forward-path buffer, and the mail data buffer; and inserts 
the reverse -path information from this command into the 
reverse -path buffer. 

SEND AND MAIL (SAML) 

This command is used to initiate a mail transaction in which 
the mail data is delivered to one or more terminals and 
mailboxes. For each recipient the mail data is delivered to 
the recipient's terminal if the recipient is active on the 
host (and accepting terminal messages) , and for all 
recipients to the recipient's mailbox. The argument field 
contains a reverse-path. This command is successful if the 
message is delivered to the mailbox. 

The reverse-path consists of an optional list of hosts and 
the sender mailbox. When the list of hosts is present, it 
is a "reverse" source route and indicates that the mail was 
relayed through each host on the list (the first host in the 
list was the most recent relay) . This list is used as a 
source route to return non-delivery notices to the sender. 
As each relay host adds itself to the beginning of the list, 
it must use its name as known in the IPCE to which it is 
relaying the mail rather than the IPCE from which the mail 
came (if they are different) . 

this command clears the reverse -path buffer, the 
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forward-path buffer, and the mail data buffer; and inserts 
the reverse -path information from this command into the 
reverse-path buffer. 

RESET (RSET) 

This command specifies that the current mail transaction is 
to be aborted-. . Any stored sender, recipients, and mail data 
must be discarded, and all buffers and state tables cleared. 
The receiver must send an OK reply. 

VERIFY (VRFY) . 

This command asks the receiver to confirm that the argument 
identifies a user. If it is a user name, the full name of 
the user (if known) and the fully specified mailbox are 
returned . 

This command has no effect on any of the reverse -path 
buffer, the forward-path buffer, or the mail data buffer. 

EXPAND (EXPN) 

This command asks the receiver to confirm that the argument 
identifies a mailing list, and if so, to return the 
membership of that list. The full name of the users (if 
known) and the fully specified mailboxes are returned in a 
multiline reply. 

This command has no effect on any of the reverse -path 
buffer, the forward-path buffer, or the mail data buffer. 

HELP (HELP) 

This command causes the receiver to send helpful information 
to the sender of the HELP command. The command may take an 
argument (e.g., any command name) and return more specific 
information as a response. 

This command has no effect on any of the reverse -path 
buffer, the forward-path buffer, or the mail data buffer. 
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NOOP (NOOP) 

Th is confimand does not affect any parameters or previously 
entered commands. It specifies no action other than that 
the receiver send an OK reply. 

This command. has no effect on any of the reverse-path 
buffer, the forward-path buffer, or the mail data buffer. 

QUIT (QUIT) 

This command specifies that the receiver must send an OK 
reply, and then close the transmission channel. 

The receiver should not close the transmission channel until 
it receives and replies to. a QUIT command (even if there was 
an error) . The sender should not close the transmission 
channel until it send a QUIT command and receives the reply 
(even if there was an error response to a previous command) , 
If the connection is closed prematurely the receiver should 
act as if a RSET command had been received (canceling any 
pending transaction, but not undoing any previously 
completed transaction) , the sender should act as if the 
command or transaction in progress had received a temporary 
error (4xx) . 

TURN (TURN) 

This command specifies that the receiver must either (1) 
send an OK reply and then take on the role of the 
sender-SMTP, or (2) send a refusal reply and retain the role 
of the receiver -SMTP. 

If program-A is currently the sender-SMTP and it sends the 
TURN command and receives an OK reply (250 j then program-A 
becomes the receiver- SMTP. Program-A is then in the initial 
state as if the transmission channel just opened, and it 
then sends the 220 service ready greeting. 

If program-B is currently the receiver-SMTP and it receives 
the TURN command and sends an OK reply (250) then program-B 
becomes the sender-SMTP. Program-B is then in the initial 
state as if the transmission channel just opened, and it 
then expects to receive the 220 service ready greeting. 

To refuse to change roles the receiver sends the 502 reply. 
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There are restrictions on the order in which these conunand may 
be used. 

The first command in a session must be the HELO command. 
The HELO command may be used later in a session as well. If 
the HELO command argument is not acceptable a 501 failure 
reply must be. returned and the receiver -SMTP must stay in 
the same state 

The NOOP, HELP,' EXPN, and VRFY commands can be used at any 
time during a session. 

The MAIL, SEND, SOML, or SAML commands begin a mail 
transaction. Once started a mail transaction consists of 
one of the transaction beginning commands, one or more RCPT 
commands, and a DATA command, in that order. A mail 
transaction may be aborted by the RSET command. There may 
be zero or more transactions in a session. 

If the transaction beginning command argument is not 
acceptable a 501 failure reply must be returned and the 
receiver-SMTP must stay in the same state. If the commands 
in a transaction are out of order a 503 failure reply must 
be returned and the receiver- SMTP must stay in the same 
state. 

The last command in a session must be the QUIT command. The 
QUIT command can not be used at any other time in a session. 

4.1.2. COMMAND SYNTAX 

The commands consist of a command code followed by an argument 
field. Command codes are four alphabetic characters. Upper 
and lower case alphabetic characters are to be treated 
identically. Thus, any of the following may represent the mail 
command : 

MAIL Mail mail Mall mAIl 

This also applies to any symbols representing parameter values, 
such as "TO" or "to" for the forward-path. Command codes and 
the argument fields are separated by one or more spaces . 
However, within the reverse-path and forward-path arguments 
case is important. In particular, in some hosts the user 
"smith" is different from the user "Smith". 
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The argument field consists of a variable length character 
string ending with the character sequence <CRLF> . The receiver 
is to take no action until this sequence is received. 

Square brackets denote an optional argument field. If the 
option is not taken, the appropriate default is implied. 
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The following are the SMTP commands: 
HELO <SP> <domain> <CRLF> 
MAIL <SP> FROM:<reverse-path> <CRLF> 
RCPT <SP> TO:.<forward-path> <CRLF> 
DATA <CRLF> 
RSET <CRLF> 

SEND <SP> FROM: < reverse -pa th> <CRLF> 
SOML <SP> FROM :< reverse -pa th> <CRLF> 
SAML <SP> FROM :< re verse -pa th> <CRLF> 
VRFY <SP> <string> <CRLF> 
EXPN <SP> <string> <CRLF> 
HELP [<SP> <string>] <CRLF> 
NOOP <CRLF> 
QUIT <CRLP> 
TURN <CRLF> 
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The syntax of the above argument fields (using BNF notation 
where applicable) is given below. The notation indicates 

that a field may be repeated one or more times. 

<reverse-path> ::= <path> 

<forward-path> . : : = <path> 

<path> ::= [ <a-d-l> ] <mailbox> 

<a-d-l> : := <at-domain> | <at-domain> <a-d-l> 

<at-domain> : := "®" <domain> 

<domain> <element> | <element> "." <domain> 

<element> <name> | <number> | "E" <dotnum> "]" 

<mailbox> ::= <local-part> "®" <domain> 
<local-part> ::= <dot-string> | <quoted-string> 
<name> <a> <ldh-str> <let-dig> 

<ldh-str> ::= <let-dig-hyp> | <let-dig-hyp> <ldh-str> 
<let-dig> ::= <a> | <d> 
<let-dig-hyp> <a> | <d> | 

<dot-string> : := <string> | <string> <dot-string> 
<string> ::= <char> | <char> <string> 
<quoted-string> ::= <qtext> 

<gtext> ::= "\" <x> I "\" <x> <qtext> | <q> | <q> <qtext> 
<char> ::= <c> | "X" <x> 

<dotnum> ::= <snum> *• . " <snum> <snum> <snum> 

<number> ::= <d> | <d> <number> 
<CRLF> : <CR> <LF> 
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<CR> the carriage return character (ASCII code 13) 

<LF> the line feed character (ASCII code 10) 

<SP> ::= the space character (ASCII code 32) 

<snum> one,, two, or three digits representing a decimal 

integer value in the range 0 through 255 

<a> any one of the 52 alphabetic characters A through Z 

in upper case and a through z in lower case 

<c> any one of the 128 ASCII characters, but not any 

<special> or <SP> 

<d> any one of the ten digits 0 through 9 

<q> ::s any one of the 128 ASCII characters except <CR>, 
<LF>, quote ("), or backslash (\) 

<x> ::= any one of the 128 ASCII characters (no exceptions) 

<Special> "<" | | "(« | ")« | »• [" | "]« | "\" | n « 

I I I I "®" I the control 

characters (ASCII codes 0 through 31 inclusive and 
127) 

Note that the baclcslash, "\", is a quote character, which is 
used to indicate that the next character is to be used 
literally (instead of its normal interpretation). For example, 
"Joe\, Smith" could be used to indicate a single nine character 
user field with comma being the fourth character of the field. 

Hosts are generally known by names which are translated to 
addresses in each host. Note that the name elements of domains 
are the official names --no use of nicknames or aliases is 
allowed. 

Sometimes a host is not known to the translation function and 
communication is blocked. To bypass this barrier two numeric 
forms are also allowed for host "names". One form is a decimal 
integer prefixed by a pound sign, "#", which indicates the 
number is the address of the host. Another form is four small 
decimal integers separated by dots and enclosed by brackets, 
e.g., "[123.255.37.2]", which indicates a 32-bit ARPA Internet 
Address in four 8-bit fields. 
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The time stamp line and the return path line are formally 
defined as follows: 

<return-path-line> ::= "Return-Path: " <SP><reverse-path><CRLF> 

<time-stamp-line> "Received:" <SP> <stamp> <CRLP> 

<stamp> ::= <f rom- domain > <by-domain> <opt-info> ";" 
<daytime> 

<f rom-domain> ::* "FROM" <SP> <domain> <SP> 
<by-domain> ::= "BY" <SP> <domain> <SP> 
<opt-info> ::= [<via>] [<with>] [<id>) t<for>l 
<via> ::= "VIA" <SP> <link> <SP> 
<with> ::= "WITH" <SP> <protocol> <SP> 
<id> ::s "ID" <SP> <string> <SP> 
<for> "FOR" <SP> <path> <SP> 

<link> ::= The standard names for links are registered with 
the Network Information Center. 

<protocol> The standard names for protocols are 

registered with the Network Information Center. 

<daytime> <SP> <date> <SP> <time> 

<date> ::= <dd> <SP> <mon> <SP> <yy> 

<time> ::= <hh> ":" <mm> ":" <ss> <SP> <zone> 

<dd> : : ss the one or two decimal integer day of the month in 
the range 1 to 31. 



<mon> ::= "JAN" | "FEB" | "MAR" 
"JUL" I "AUG" I "SEP" 



"APR" I "MAY" I "JUN" I 
"OCT" I "NOV" I "DEC" 



<yy> : : = the two decimal integer year of the century in the 
range 00 to 99. 
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<hh> : : « the two decimal integer hour of the day in the 
range 00 to 24 . 

<mm> the two decimal integer minute of the hour in the 

range 00 to 59. 

<ss> ::= the .two decimal integer second of the minute in the 
range 00 to 59. 

<zone> : := "UT"' for Universal Time (the default) or other 
time zone designator (as in [2] ) . 



Return Path Example 
Return- Path : <®CHARL1E . ARPA, ©BAKER . ARPA : JOE®ABLE . ARPA> 

Example 9 



Time Stamp Line Example 

Received: FROM ABC. ARPA BY XYZ.ARPA .; 22 OCT 81 09:23:59 PDT 

Received: from ABC. ARPA by. XYZ.ARPA via TELENET with X25 

id M12345 for Smith®PDQ. ARPA ; 22 OCT 81 09:23:59 PDT 

Example 10 
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4.2. SMTP REPLIES 

Replies to SMTP commands are devised to ensure the synchronization 
of requests and actions in the process of mail transfer, and to 
guarantee that the sender- SMTP always knows the state of the 
receiver -SMTP. Every command must generate exactly one reply. 

The details of the- Icommand- reply sequence are made explicit in 
Section 5.3 on Sequencing and Section 5.4 State Diagrams. 

An SMTP reply consists of a three digit number (transmitted as 
three alphanumeric characters) followed by some text. The number 
is intended for use by automata to determine what state to enter 
next; the text is meant for the human user. It is intended that 
the three digits contain enough encoded information that the 
sender- SMTP need not examine the text and may either discard it or 
pass it on to the user, as appropriate. In particular, the text 
may be receiver-dependent and context dependent, so there are 
likely to be varying texts for each reply code. A discussion of 
the theory of reply codes is given in Appendix E. ' Formally, a 
reply is defined to be the sequence: a three-digit code, <SP>, 
one line of text, and <CRLF>, or a multiline reply (as defined in 
Appendix E) . Only the EXPN and HELP commands are expected to 
result in multiline replies in normal circumstances, however 
multiline replies are allowed for any command. 
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4.2.1. REPLY CODES BY FUNCTION GROUPS 

500 Syntax error, command unrecognized 

[This may include errors such as command line too long] 

501 Syntax error in parameters or arguments 

502 Command not implemented 

503 Bad sequence of commands 

504 Command parameter not implemented 

211 System status/ or system help reply 

214 Help message 

[Information on how to use the receiver or the meaning of a 
particular non-standard command; this reply is useful only 
to the human user] 

220 <domain> Service ready 

221 <domain> Service closing transmission channel 
421 <domain> Service not available, 

closing transmission channel 

[This may be a reply to any command if the service knows it 
must shut down] 

250 Requested mail action okay, completed 

251 User not local; will forward to <f orward-path> 

450 Requested mail action not taken: mailbox unavailable 
[E.g., mailbox busy] 

550 Requested action not taken: mailbox unavailable 
[E.g., mailbox not found, no access) 

451 Requested action aborted: error in processing 

551 User not local; please try <f orward-path> 

4 52 Requested action not taken: insufficient system storage 

552 Requested mail action aborted: exceeded storage allocation 

553 Requested action not taken: mailbox name not allowed 
[E.g., mailbox syntax incorrect) 

354 Start mail input; end with <CRLF> . <CRLF*> 

554 Transaction failed 
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4.2.2. 



NUMERIC ORDER LIST OF REPLY CODES 



211 System status, or system help reply 

214 Help message 

[Information on how to use the receiver or the meaning of a 
particular non-standard command; this reply is useful only 
to the human .user) 

220 <domain> Service ready 

221 <domain> Service closing transmission channel 
2 50 Requestied mail action okay, completed 

251 User not local; will forward to < forward- pat h> 

354 Start mail input; end with <CRLF> . <CRLF> 

421 <domain> Service not available, 
closing transmission channel 

[This may be a reply to any command if the service knows it 

must shut down) 
450 Requested mail action not taken: mailbox unavailable 

[E.g. , mailbox busy) 
4 51 Requested action aborted: local error in processing 
452 Requested action not taken: insufficient system storage 

500 Syntax error, command unrecognized 

[This may include errors such as command line too long] 

501 Syntax error in parameters or arguments 

502 Command not implemented 

503 Bad sequence of commands 

504 Command parameter not implemented 

550 Requested action not taken: mailbox unavailable 
[E.g., mailbox not found, no access] 

551 User not local; please try < forward -pa th> 

552 Requested mail action aborted: exceeded storage allocation 

553 Requested action not taken: mailbox name not allowed 
(E.g., mailbox syntax incorrect) 

554 Transaction failed 
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4.3. SEQUENCING OF COMMANDS AND REPLIES 

The communication between the sender and receiver is intended to 
be an alternating dialogue, controlled by the sender. As such, 
the sender issues a command and the receiver responds with a 
reply. The sender must wait for this response before sending 
further commands. 

One important reply is the connection greeting. Normally, a 
receiver will send a 220 "Service ready" reply when the connection 
is completed. The sender should wait for this greeting message 
before sending any commands. 

Note: all the greeting type replies have the official name of 
the server host as the first word following the reply code. 

For example, 

220 <SP> USC-ISIF.ARPA <SP> Service ready <CRLF> 

The table below lists alternative success and failure replies for 
each command. These must be strictly adhered to; a receiver may 
substitute text in the replies, but the meaning and action implied 
by the code numbers and by the specific command reply sequence 
cannot be altered. 

COMMAND -REPLY SEQUENCES 

Each command is listed with its possible replies. The prefixes 
used before the possible replies are "P" for preliminary (not 
used in SMTP) , "I" for intermediate, "S" for success, "F" for 
failure, and "E" for error. The 421 reply (service not 
available, closing transmission channel) may be given to any 
command if the SMTP -receiver knows it must shut down. This 
listing forms the basis for the State Diagrams in Section 4.4, 

CONNECTION ESTABLISHMENT 
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4.4. STATE DIAGRAMS 

Following are state diagrams for a simple-minded SMTP 
implementation. Only the first digit of the reply codes is used. 
There is one state diagram for each group of SMTP commands. The 
command groupings were determined by constructing a model for each 
command and then collecting together the commands with 
structurally identical models. 

For each command there are three possible outcomes: "success" 
(S) , "failure" (F) , and "error" (E) . In the state diagrams below 
we use the symbol B for "begin", and the symbol W for "wait for 
reply" . 

First, the diagram that represents most of the SMTP commands: 



+ + 

>l E I 

+ + 

+ + 

>l s I 

+ + 

+ + 

>l F I 

+ + 



This diagram models the commands: 

HELO, MAIL, RCPT, RSET, SEND, SOML. SAML, VRFY, EXPN, HELP, 
NCX)P, QUIT, TURN. 
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A more complex diagram models the DATA command: 
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Note that the "data" here is a series o£ lines sent from the 
sender to the receiver with no response expected until the last 
line is sent. 
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4.5. DETAILS 

4.5.1. MINIMUM IMPLEMENTATION 

In order to make SMTP workable, the following minimum 
implementation is required for all receivers: 



MAIL 
RCPT 
DATA 
RSET 
NOOP 
QUIT 



4.5.2. TRANSPARENCY 

Without some provision for data transparency the character 
sequence "<CRLF>. <CRLF>" ends the mail text and cannot be sent 
by the user. In general, users are not aware of such 
"forbidden" sequences. To allow all user composed text to be 
transmitted transparently the following procedures are used. 

1. Before sending a line of mail text the sender-SMTP checks 
the first character of the line. If it is a period, one 
additional period is inserted at the beginning of the line. 

2. When a line of mail text is received by the receiver-SMTP 
it checks the line. If the line is composed of a single 
period it is the end of mail. If the first character is a • 
period and there are other characters on the line, the first 
character is deleted. 

The mail data may contain any of the 128 ASCII characters. All 
characters are to be delivered to the recipient's mailbox 
including format effectors and other control characters. If 
the transmission channel provides an 8 -bit byte (octets) data 
stream, the 7-bit ASCII codes are transmitted right justified 
in the octets with the high order bits cleared to zero. 

In some systems it may be necessary to transform the data as 
it is received and stored. This may be necessary for hosts 
that use a different character set than ASCII as their- local 
character set, or that store data in records rather than 
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strings. If such transforms are necessary, they must be 
reversible especially if such transforms are applied to 
mail being relayed. 

4.5.3. SIZES 

There are several objects that have required minimum maximum 
sizes. That is, every implementation must be able to receive 
objects of at least these sizes, but must not send objects 
larger than these sizes. 



* * 

* TO THE MAXIMUM EXTENT POSSIBLE, IMPLEMENTATION * 

* TECHNIQUES WHICH IMPOSE NO LIMITS ON THE LENGTH ♦ 

* OF THESE OBJECTS SHOULD BE USED. ♦ 

* * 

************ Itliltifkit ************ 1i***-ki,1t*'lr 11**1,* ******** 

user ■ 

The maximum total length of a user name is 64 characters. 
. domain 

The maximum total length of a domain name or number is 64 
characters. 

path 

The maximum total length of a reverse -path or 
forward-path is 256 characters (including the punctuation 
and element separators) . 

command line 

The maximum total length of a command line including the 
command word and the <CRLF> is 512 characters. 

reply line 

The maximum total length of a reply line including the 
reply code and the <CRLF> is 512 characters. 
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text line 

The maximum total length of a text line including the 
<CRLF> is 1000 characters (but not counting the leading 
dot duplicated for transparency) . 

recipients buffer 

The maximum total number of recipients that must be 
buffered is 100 recipients. 

* * 

* TO THE MAXIMUM EXTENT POSSIBLE, IMPLEMENTATION * 

* TECHNIQUES WHICH IMPOSE NO LIMITS ON THE LENGTH ♦ 

* OF THESE OBJECTS SHOULD BE USED. * 

* ♦ 

************ ****ikit1fit*1t-k*1i1r1t1t*'k****1t**-k1r*'k'k**'k**'k*-k1t1, 

Errors due to exceeding these limits may be reported by using 
the reply codes, for example: 

5 00 Line too long. 

501 Path too long 

5 52 Too many recipients. 

552 Too much mail data. 
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APPENDIX A 



TCP Transport service 



The Transmission Control Protocol [3] is used in the ARPA 
Internet, and in any network following the US DoD standards for 
internetwork protocols . 

Connection Establishment 

The SMTP transmission channel is a TCP connection established 
between the sender process port U and the receiver process port 
L. This single full duplex connection is used as the 
transmission channel. This protocol is assigned the service 
port 25 (31 octal), that is L»25. 

Data Transfer 



The TCP connection supports the transmission of 8-bit bytes. 
The SMTP data is 7-bit ASCII characters. Each character is 
transmitted as an 8 -bit byte with the high-order bit cleared to 
zero. 
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APPENDIX B 

NCP Transport service 

The ARPANET Host-to-Host Protocol [4] (implemented by the Network 
Control Program) may be used in the ARPANET. 

Connection Establishment 



the sender process socket U and receiver process socket L. The 
Initial Connection Protocol [5] is followed resulting in a pair 
of simplex connections. This pair of connections is used as 
the transmission channel. This protocol is assigned the 
contact socket 25.(31 octal), that is L=25. 

Data Transfer 

The NCP data connections are established in 8-bit byte mode. 
The SMTP data is 7-bit ASCII characters. Each character is 
transmitted as an 8 -bit byte with the high-order bit cleared to 
zero . 
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APPENDIX C 
NITS 

The Network Independent Transport Service [6] may be used. 
Connection Establishment 

The SMTP transmission channel is established via NITS between 
the sender process and receiver process. The sender process 
executes the CONNECT primitive, and the waiting receiver 
process executes the ACCEPT primitive. 

Data Transfer 

The NITS connection supports the transmission of 8 -bit bytes. 
The SMTP data is 7-bit ASCII characters. Each character is 
transmitted as an 8 -bit byte with the high-order bit cleared to 
zero. 
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APPENDIX D 

X.25 Transport service 

It may be possible to use the X.25 service [73 as provided by the 
Public Data Networks directly, however, it is suggested that a 
reliable end- to- end- protocol such as TCP be used on top of X.25 
connections. 
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APPENDIX E 



Theory of Reply Codes 



The three digits of the reply each have a special significance. 
The first digit denotes whether the response is good, bad or 
incomplete. An unsophisticated sender-SMTP will be able to 
determine its next 'action (proceed as planned, redo, retrench, 
etc.) by simply examining this first digit. A sender-SMTP that 
wants to know approximately what kind of error occurred (e.g., 
mail system error, command syntax error) may examine the second 
digit, reserving the third digit for the finest gradation of 
information.* 



There are five values for the first digit of the reply code: 
lyz Positive Preliminary reply 

The command has been accepted, but the requested action 
is being held in abeyance, pending confirmation of the 
information in this reply. The sender-SMTP should send 
another command specifying whether to continue or abort 
the action. 

[Note: SMTP does not have any commands that allow this 
type of reply, and so does not have the continue or 
abort commands . ] 

2yz Positive Completion reply 

The requested action has been successfully completed. A 
new request may be initiated. 

3yz Positive Intermediate reply 

The command has been accepted, but the requested action 
is being held in abeyance, pending receipt of further 
information. The sender-SMTP should send another command 
specifying this information. This reply is used in 
command sequence groups. 

4yz Transient Negative Completion reply 

The command was not accepted and the requested action did 
not occur. However, the error condition is temporary and 
the action may be requested again. The sender should 
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return to the beginning of the command sequence (if any) . 
It is difficult to assign a meaning to "transient" when 
two different sites (receiver- and sender- SMTPs) must 
agree on the interpretation. Each reply in this category, 
might have a different time value, but the sender- SMTP is 
encouraged to try again, A rule of thumb to determine if 
a reply fits into the 4y2 or the Syz category (see below) 
is that replies are 4yz if they can be repeated without 
any change in command form or in properties of the sender 
or receiver." (E.g., the command is repeated identically 
and the receiver does not put up a new implementation.) 

Syz Permanent Negative Connie t ion reply 

The command was not accepted and the requested action did 
not occur. The sender -SMTP is discouraged from repeating 
the exact request (in the same sequence) . Even some 
"permanent" error conditions can be corrected, so the 
human user may want to direct the sender -SMTP to 
reinitiate the command sequence by direct action at some 
point in the future (e.g., after the spelling has been 
changed, or the user has altered the account status) . 

The second digit encodes responses in specific categories: 

xOz Syntax -- These replies refer to syntax errors, 

syntactically correct commands that don't fit any 
functional category, and unimpleraented or superfluous 
commands . 

xlz Information These are replies to requests for 
information, such as status or help. 

x2z Connections These are replies referring to the 
transmission channel. 

x3z Unspecified as yet. 

x4z Unspecified as yet. 

x5z Mail system These replies indicate the status of 
the receiver mail system vis-a-vis the requested 
transfer or other mail system action. 

The third digit gives a finer gradation of meaning in each 
category specified by the second digit. The list of replies 
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illustrates this. Each reply text is recommended rather than 
mandatory, and may even change according to the command with 
which it is associated. On the other hand, the reply codes 
must strictly follow the specifications in this section. 
Receiver implementations should not invent new codes for 
slightly different situations from the ones described here, but 
rather adapt codes already defined. 

For example, a command such as NOOP whose successful execution 
does not offer the sender-SMTP any new information will return 
a 250 reply. The response is 502 when the command requests an 
unimplemented non-site- specific action. A refinement of that 
is the 504 reply for a command that is implemented, but that 
requests an unimplemented parameter. 

The reply text may be longer than a single line; in these cases 
the complete text must be marked so the sender- SMTP knows when it 
can stop reading the reply. This requires a special format to 
indicate a multiple line reply. 

The format for multiline replies requires that every line, 
except the last, begin with the reply code, followed 
immediately by a hyphen, (also known as minus), followed by 

text. The last line will begin with the reply code, followed 
immediately by <SP>, optionally some text, and <CRLF>. 

For example: 

123-First line 
123 -Second line 

123-234 text beginning with numbers 
123 The last line 

In many cases the sender-SMTP then simply needs to search for 
the reply code followed by <SP> at the beginning of a line, and 
ignore all preceding lines. In a few cases, there is important 
data for the sender in the reply "text". The sender will know 
these cases from the current context. 
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APPENDIX F 
Scenarios 

This section presents complete scenarios of several types of SMTP 
sessions. 

A Typical SMTP Transacti<6n Scenario 

This SMTP example shows mail sent by Smith at host USC-ISIF, to 
Jones, Green, and Brown at host BBN-UNIX. Here we assume that 
host USC-ISIF contacts host. BBN-UNIX directly. The mail is 
accepted for Jones and Brown. Green does not have a mailbox at 
host BBN-UNIX. 



R: 220 BBN-UNIX. ARPA Simple Mail Transfer Service Ready 
S: HELO USC-ISIF. ARPA 
R: 250 BBN-UNIX. ARPA 

S: MAIL FROM:<Smith®USC-ISIF.ARPA> 
R: 250 OK 

S: RCPT TO:<Jones®BBN-UNIX.ARPA> 

R: 250 OK 

S: RCPT TO:<Green®BBN-UNIX.ARPA> 
R:. 550 No such user here 

S: RCPT TO:<Brown®BBN-UNIX.ARPA> 
R: 250 OK 

S: DATA 

R: 354 Start mail input; end with <CRLF> . <CRLF> 
S: Blah blah blah. . . 
S: . . .etc. etc. etc. 
S: . 

R: 250 OK 
S: QUIT 

R: 221 BBN-UNIX. ARPA Service closing transmission channel 

Scenario 1 
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Aborted SMTP Transaction Scenario 



R: 220 MIT-Mult ics.ARPA Simple Mail Transfer Service Ready 

S: HEIiO ISI-VAXA.ARPA 

R: 250 MIT-Multica.ARPA 

S: MAIL FROM:<Smith®ISI-VAXA.ARPA> 

R: 250 OK 

S: RCPT TO:<Jones®MIT-Multics.ARPA> 

R: 250 OK 

S: RCPT TO:<Green®MIT-Multics.ARPA> 

R: 550 No such user here 

S: RSET 

R: 250 OK 

S: QUIT 

R: 221 MIT-Multics.ARPA Service closing transmission channel 



Scenario 2 
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Relayed Mail Scenario 



Step 1 Source Host to Relay Host 



R: 220 USC-ISIE.ARPA Simple Mail Transfer Service Ready 
S: HELO MIT-AI,ARPA 
R: 250 USC-ISIE.ARPA 

S: MAIL FROM:<JQP®MIT-AI.ARPA> 
R: 250 OK 

S: RCPT TO:<®USC-ISIE.ARPA:Jones®BBN-VAX.ARPA> 
R: 250 OK 

S: DATA 

R: 354 Start mail input; end with <CRLF> . <CRLF> 

S: Date: 2 Nov 81 22:33:44 

S: From: John Q. Public <JQP®MIT-AI . ARPA> * 

S: Subject: The Next Meeting of the Board 

S: To: Jones@BBN-Vax.ARPA 
S: 

S: Bill: 

S: The next meeting of the board of directors will be 

S: on Tuesday. 

S : John . 

S: . 

R: 250 OK 

S: QUIT 

R: 221 USC-ISIE./^PA Service closing transmission channel 
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Step 2 Relay Host to Destination Host 

R: 220 BBN-VAX,ARPA Simple Mail Transfer Service Ready 

S: HELO USC-ISIE.ARPA 

R: 250 BBN-VAX.ARPA 

S: MAIL FROMk@USC-ISIE.ARPA: JQP®MIT-AI.ARPA> 

R: 250 OK ' ' '\ 

S: RCPT TO:<Jones®BBN-VAX.ARPA> 

R: 250 OK 

S: DATA 

R: 354 Start mail input; end with <CRLF> . <CRLF> 

S: Received: from MIT-AI.ARPA by USC-ISIE.ARPA ; 

2 Nov 81 22:40:10 UT 

S: Date: 2 Nov 81 22:33:44 

S: From: John Q. Public <JQP@MIT-AI . ARPA> 

S: Subject: The Next Meeting of the Board 

S: To: Jones@BBN-Vax.ARPA 
S: 

S: Bill: 

S: The next meeting of the board of directors will be 

S: on Tuesday. 



S: . 

R: 250 OK 
S: QUIT 

R: 221 USC-ISIE.ARPA Service closing transmission channel 



S: 



John. 



Scenario 3 
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Verifying and Sending Scenario 



R: 220 SU-SCORE.ARPA Simple Mail Transfer Service Ready 
S: HELO MIT-MC.ARPA 
R: 250 SU-SCORE,ARPA 

S: VRFY Crispin 

R: 250 Mark Crispin <Admin. MRCOSU- SCORE. ARPA> 

S: SEND FROM:<EAK®MIT>MC.ARPA> 
R: 250 OK 

S: RCPT TO: < Admin. MRCeSU- SCORE. ARPA> 
R: 250 OK 

S: DATA 

R: 354 Start mail input; end with <CRLF> . <CRLF> 
S: Blah blah blah. . . 
S: ...etc. etc. etc. 

S: . 

R: 250 OK 

S: QUIT 

R: 221 SU-SCORE.ARPA Service closing transmission channel 



Scenario 4 
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Sending and Mailing Scenarios 

First the user's name is verified, then an attempt is made to 
send to the user's terminal. When that fails, the messages is 
mailed to the user's mailbox. 



R: 220 SU-SCX)RE.7UiPA Simple Mail Transfer Service Ready 
S: HELO MIT-MC.ARPA 
R: 250 SU-SCORE.ARPA 

S: VRFY Crispin 

R: 250 Mark Crispin < Admin. MRC®SU- SCORE. ARPA> 

S: SEND FROM:<EAK®MIT-MC.ARPA> 
R: 250 OK 

S: RCPT TO:<Admin.MRC®SU-SCORE.ARPA> 
R: 450 User not active now 

S: RSET 
R: 250 OK 

S: MAIL FROM:<EAK®MIT-MC.ARPA> 

R: 250 OK 

S: RCPT TO :< Admin. MRCOSU- SCORE. ARPA> 
R: 250 OK 

S: DATA 

R: 354 Start mail input; end with <CRLF> . <CRLF> 
S: Blah blah blah. . . 
S: . . .etc. etc. etc. 
S: . 

R: 250 OK 
S: QUIT 

R: 221 SU-SCORE.ARPA Service closing transmission channel 



Scenario 5 
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Doing the preceding scenario more efficiently. 



R: 220 SU-SCORE.ARPA Simple Mail Transfer Service Ready 
S: HELO MIT-MC.ARPA 
R: 250 SU-SCORE,ARPA • 

S: VRFY Crispin 

R: 250 Mark Crispin <Admin.MRC®SU- SCORE. ARPA> 

S: SOML FROM:<EAK®MIT-MC.ARPA> 
R: 250 OK 

S: RCPT TO: < Admin. MRC®SU- SCORE. ARPA> 

R: 250 User not active now, so will do mail. 

S: DATA 

R: 354 Start mail input; end with <CRLF> . <CRLF> 

S: Blah blah blah. . . 

S: ...etc. etc. etc. 

S: . 

R: 250 OK 

S: QUIT 

R: 221 SU-SCORE.ARPA Service closing transmission channel 



Scenario 6 
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Mailing List Scenario 

First each of two mailing lists are expanded in separate sessions 
with different hosts. Then the message is sent to everyone that 
appeared on either list (but no duplicates) via a relay host. 



Step 1 Expanding the First List 

R: 220 MIT-AI.ARPA Simple Mail Transfer Service Ready 

S: HELO SU-SCORE.ARPA 

R: 250 MIT-AI.ARPA 

S: EXPN Example- People 

R: 250-<ABC®MIT-MC.ARPA> 

R: 250-Fred Fonebone <Fonebone®USC-ISIQ.ARPA> 

R: 250-Xenon Y. Zither <XYZ®MIT-AI .ARPA> 

R: 250-Quincy Smith <®USC-ISIF.ARPA:Q-Smith@ISI-VAXA. ARPA> 

R: 250-<joe®foo-unix.ARPA> 

R: 250 <xyz®bar-unix.ARPA> 

S: QUIT 

R: 221 MIT-AI.ARPA Service closing transmission channel 
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Step 2 Expanding the Second List 

R: 220 MIT-MC.ARPA Simple Mail Transfer Service Ready 

S: HELO SU-SCORE.ARPA 

R: 250 MIT-MC.ARPA 

S: EXPN Interes.ted-Parties 

R: 250-Al Calibei <ABC®MIT-MC. ARPA> 

R: 250-<XYZ®MIT7AI.ARPA> 

R: 250-Quincy Smith <®USC-ISIF.ARPA:Q-Smith®ISI-VAXA.ARPA> 

R: 250-<fred®BBN-UNIX.ARPA> 

R: 250 <xyz®bar-unix.ARPA> 

S: QUIT 

R: 221 MIT-MC.ARPA Service closing transmission channel 
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Step 3 Mailing to All via a Relay Host 

R: 220 USC-ISIE.ARPA Simple Mail Transfer Service Ready 

S: HELO SU- SCORE. ARPA 

R: 250 USC-ISIE.ARPA 

S: MAIL FROM :<Account. Per son®SU-SCX)RE.ARPA> 

R: 250 OK ' 

S: RCPT TO:<®USC-ISIE.ARPA:ABC@MIT-MC.ARPA> 

R: 250 OK 

S: RCPT TO:<®USC-ISIE.ARPA:Fonebone®USC-ISIQA.ARPA> 

R: 250 OK 

S: RCPT TO:<®USC-ISIE.ARPA:XYZ@MIT-AI.ARPA> 

R: 250 OK 

S: RCPT 

TO:<®USC-ISIE.ARPA,®USC-ISIF.ARPA:Q-Smith®ISI-VAXA.ARPA> 

R: 250 OK 

S: RCPT TO:<®USC-ISIE.ARPA: joe@FOO-UNIX.ARPA> 

R: 250 OK 

S: RCPT TO:<®USC-ISIE.ARPA:xy2®BAR-UNIX.ARPA> 

R: 250 OK 

S: RCPT TO:<®USC-ISIE.ARPA:fred®BBN-UNIX.ARPA> 

R: 250 OK 

S: DATA 

R: 354 Start mail input; end with <CRLF> . <CRLF> 

S: Blah blah blah. . . 

S: ...etc. etc. etc. 

S: . 

R: 250 OK 

S: QUIT 

R: 221 USC-ISIE.ARPA Service closing transmission channel 
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Forwarding Scenarios 



R: 220 USC-ISIF,ARPA Simple Mail Transfer Service Ready 
S: HELO LBL-UNIX.ARPA 
R: 250 USC-ISIF.ARPA 

S: MAIL FROM: <mo@LBL- UNIX. ARPA> 
R: 250 OK 

S: RCPT TO:<fred®USC-ISIF.ARPA> 

R: 251 User not local; will forward to <Jones®USC-ISI .ARPA> 
S: DATA 

R: 3 54 Start mail input; end with <CRLF> . <CRLF> 
S: Blah blah blah. . . 
S: . . .etc. etc. etc. 
S: . 

R: 250 OK 
S: QUIT 

R: 221.USC-ISIF.ARPA Service closing transmission channel 
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Step 1 Trying the Mailbox at the First Host 

R: 220 USC-ISIF.ARPA Simple Mail Transfer Service Ready 

S: HELO LBL-UNIX.ARPA 

R: 250 USC-ISXF:.ARPA 

S: MAIL FROM:<mo®LBL-UNIX.ARPA> 

R: 250 OK 

S: RCPT TO:<fred®USC-ISIF.ARPA> 

R: 251 User not local; will forward to <Jones®USC-ISI .ARPA> 

S: RSET 

R: 250 OK 

S: QUIT 

R: 221 USC-ISIF.ARPA Service closing transmission channel 

Step 2 Delivering the Mail at the Second Host 

R: 220 USC-ISI.ARPA Simple Mail Transfer Service Ready 

S: HELO LBL-UNIX.ARPA 

R: 250 USC-ISI.ARPA 

S: MAIL FROM:<mo®LBL-UNIX.ARPA> 

R: 250 OK 

S: RCPT TO:<Jones®USC-ISI.ARPA> 

R: OK 

S: DATA 

R: 354 Start mail input; end with <CRLF> . <CRLF> 

S: Blah blah blah. . . 

S: . . .etc. etc. etc. 

S: . 

R: 250 OK 

S: QUIT 

R: 221 USC-ISI.ARPA Service closing transmission channel 



Scenario 9 
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Too Many Recipients Scenario 



R: 220 BERKELEY. ARPA Simple Mail Transfer Service Ready 
S: HELO USC-ISIF.ARPA 
R: 25 0 BERKELEY .ARPA 

S: MAIL FROM:<Postel®USC-ISIF.ARPA> 
R: 250 OK 

S: RCPT TO:<fabry®BERKELEY.ARPA> 
R: 250 OK 

S: RCPT TO:<eric®BERKELEY.ARPA> 

R: 552 Recipient storage full, try again in another transaction 
S: DATA 

R: 354 Start mail input; end with <CRLF> . <CRLF> 
S: Blah blah blah... 
S: ...etc. etc. etc. 
S: . 

R: 250 OK 

S: MAIL FROM:<Postel®USC-ISIF.ARPA> 
R: 250 OK 

S: RCPT TO:<eric®BERKELEY.ARPA> 
R: 250 OK 

S: DATA 

R: 354 Start mail input; end with <CRLF> . <CRLF> 

S: Blah blah blah. . . 

S: . . .etc. etc. etc. 

S: . 

R: 250 OK 

S: QUIT 

R: 221 BERKELEY. ARPA Service closing transmission channel 



Scenario 10 



Note that a real implementation must handle many recipients as 
specified in Section 4.5.3. 
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GLOSSARY 
ASCII 

American Standard Code for Information Interchange [1] 
command 

A request for a mail service action sent by the sender-SMTP to the 
receiver -SMTP . 

domain 

The hierarchially structured global character string address of a 
host computer in the mail system. 

end of mail data indication 

A special sequence of characters that indicates the end of the 
mail data. In particular, the five characters caf>riage return, 
line feed, period, carriage return, line feed, in that order. 

host 

A computer in the internetwork environment on which mailboxes or 
SMTP processes reside. 

line 

A a sequence of ASCII characters ending with a <CRLF>. 
mail data 

A sequence of ASCII characters of arbitrary length, which conforms 
to the standard set in the Standard for the Format of ARPA 
Internet Text Messages (RFC 822 [2] ) . 

mailbox 

A character string (address) which identifies a user to whom mail 
is to be sent. Mailbox normally consists of the host and user 
specifications. The standard mailbox naming convention is defined 
to be "user®domain" . Additionally, the "container" in which mail 
is stored. 
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receiver-SMTP process 

A process which transfers mail in cooperation with a sender-SMTP 
process. It waits for a connection to be established via the 
transport service. It receives SMTP commands from the 
sender-SMTP, sends replies, and performs the specified operations. 



A reply is an acknowledgment (positive or negative) sent from 
receiver to sender via the transmission channel in response to a 
command. The general form of a reply is a completion code 
(including error codes) followed by a text string. The codes are 
for use by programs and the text is usually intended for human 
users . 

sender- SMTP process 

A process which transfers mail in cooperation with- a receiver-SMTP 
process . A local language may be used in the user interface 
command/reply dialogue. The sender-SMTP initiates the transport 
service connection. It initiates SMTP commands, receives replies, 
and governs the transfer of mail . 



The set of exchanges that occur while the transmission channel is 
open. 

transaction 

The set of exchanges required for one message to be transmitted 
for one or more recipients. 

transmission channel 

A full -duplex communication path between a sender- SMTP and a 
receiver-SMTP for the exchange of commands, replies, and mail 
text. 

transport service 

Any reliable stream-oriented data communication services. For 
example, NCP, TCP, NITS. 



reply 



session 
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user 

A human being (or a process on behalf of a human being) wishing to 
obtain mail transfer service. In addition, a recipient of 
computer mail. 

word 

A sequence of printing characters. 
<CRLF> 

The characters carriage return and line feed (in that order) . 
<SP> 

The space character. 
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